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TAKCOHOMHHECKHH PAHr H MECTO 
B CHCTEME IIPOTHCTOB COLPODELLIDA 1 

© A. n. MbIJIbHHKOB, M. B. KpblJlOB, A. O. OpOJIOB 

AHajiH3 MopcJ)ocJ)yHKUHOHajibHOH opraHH3auHH h flHBepreHTHbix npoueccoB y Colpodellida, 
Perkinsida, Gregrinea, Coccidea noaTBepann HajiHHHe y hhx yHHKajibHoro o6mero njiaHa CTpoeHHfl 
H HeoOxOflHMOCTb 06T>eaHHeHH5I B OflHH THn SpOrOZOa. TaKCOHOMHHeCKHH paHr H MeCTO B CHCTeMe 
Colpodellida npeacTaBJiaeTca cjieayiomHM o6pa30M: THn Sporozoa Leuckart 1879; em. Krylov, 
Mylnikov, 1986 (Syn.: Apicomplexa Levine, 1970). Xhluhhkh jih6o napa3HTbi. Hmciot o6luhh njiaH 
CTpoeHHfl: nejuiHKyjiy, cocToamyio y paccejiHTenbHbix CTaann H3 njia3MaTHnecKOH MeM6paHbi h 
BH yTpeHHero MeM6paHHoro KOMnjieKca, MHKponopy(bi), cyOneJiJiHKyjuipHbie MHKpOTpy6oHKH, kohoha 
(y nacTH peaynnpOBaH), ponTpHH h MHKpoHeMbi (y nacTH peaynnpoBaHbi), TpyOnaTbie KpHCTbi b 
MHTOxoHjipHiix. Kjiacc Perkinsea Levine, 1978. Xhihhhkh hjih napa3HTbi, HMeiomne b xch3Hchhom 
UHKJie BereTaTHBHbie aByxoyrHKOBbie CTaann pa3BHTH5i. IloflKJiacc 1. Colpodellia nom. nov. (Syn.: 
Spiromonadia Krylov, Mylnikov, 1986). Xhluhhkh; HMeiOT aBa reTepoaHHaMHbix xcryTHKa; MacTH- 
reHOMbi HHTeBH^Hbie (ecjin HMeiOTca); uhcth 2 —4-^epHbie; cTpexaTejibHbie opraHejuibi — Tpnxo- 
UHCTbi. rio^KJiacc 2. Perkinsia Levine, 1978. Bee BH^bi — napa3HTbi; 300cnopbi hmciot jxbsl 
reTepo^HHaMHbix acryraKa; MacTnroHeMbi (ecjin HMeiOTca) HHTeBHaHbie h b BHae lucthhok. 


EnaBHaa uejib CHCTeMaTHKOB — nocTpoeHHe ecTecTBeHHOH CHCTeMbi. EcTecTBeHHaa 
CHdeMa npexcae Bcero aojiXHa o6jiaaaTb MaKCHMajibHbiMH nporHocTHnecKHMH cBOHCTBaMH 
(CTapo6oraTOB, 1989). Hhmmh cnoBaMH, 3HaHHa o cwcTeMaTHHecKOM nojioxceHHH opra- 
HH3Ma AOJDKHbl n03B0JIHTb npeaCKa3bIBaTb HeH3BeCTHbie CBOHCTBa 3TOrO OpraHH3Ma. 

K HacToameMy BpeMeHH HaKonunocb aocTaTOHHo mhoto CBeacHHH o Mopcj)oc})yHKUH- 
OHajibHOH opraHH3auHH KOJinoae/uiHa (= cnHpoMOHaana) h 6jih3khx hm opraHH3MOB, 
npexcae Bcero cnopoBHKOB. 3 th aaHHbie nojiyneHbi TpaanuHOHHbiMH MopcjxuiorHHecKHMH 
MeToaaMH h MeTo^aMH MOjieKyji^pHOH 6HOJiorHH. Flo Mepe HaKonneHna aaHHbix no 
MOJieKyjiapHOH cjDHJioreHHH Bee 6ojibiue h 6ojibuie CTaHOBHTCfl oneBnaHbiM, hto oaho 
H 3yneHHe HymieoTHaHbix nocjieaoBaTejibHOCTen b HyienenHOBbix KncjiOTax He b coctoahhh 
peuiHTb npo6jieMy. TojibKO KOMnjieKCHbiH noaxoa, CB5i3aHHbiH c rjiy6oKHM aHajiH30M 
^HBepreHTHbix npoueccoB, ynHTbiBaiomHH aaHHbie Bcex coBpeMeHHbix MeToaoB (a He 
Kaxoro-To oaHoro) h BOBjieKaiomHH b Kpyr nccaeaoBaHHH xax moxcho 6ojibiuee hhcjio 
o6beKTOB, cnoco6eH aaTb aeHCTBHTeabHo oGbeKTHBHbiH pe3yjibTaT. 

MATEPIIAJI II METOALI 

Jinn peiueHHH nocTaBJieHHOH 3aaann ncnojib30BaHbi paHee noayneHHbie opnrnHaabHbie 
MaTepnajibi h aaHHbie apyrnx HccaeaoBaTeaen, a Taioxe HOBbie cBeaeHHfl o cTpoeHHH aeyx 
bhaob Koanoaeaana Colpodella edax (npecHOBoaHbin H30JIHT BE) h Dinomonas vorax 2 
(MopcKOH H30JIAT G-3). nepBbin kjioh BbiaeaeH H3 OHHCTHbix coopyxceHHH noc. BopOK 


1 Ha3BaHHe poaa Spiromonas Perty, 1952 (Patterson, Zolffel, 1991) oKa3ajiocb HeBaanaHbiM h 6biJio 
3aMeHeHO Ha Colpodella Cienkowski, 1865. Bcaea 3a sthm KaBajibe-CMHT npeaaoxcna juin OTpaaa 
Spiromonadida Krylov, Mylnikov, 1986 HOBoe Ha3BaHHe Colpodellida (Cavalier-Smith, 1993). 

2 Dinomonas vorax HMeeT aabBeoaapHbie noKpoBbi, He BCTpeHaiomneca y apyrnx Colpodella , noaTOMy 
noxa uejiecoo6pa3HO Dinomonas CHHTaTb caMOCTOBTejibHbiM poaoM. 
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5IpocJiaBCKOH o6ji., BTopon — H3 flOHHbix npo6 npnOpeacbfl HepHoro Mopa b6jih3h r. 5LiTbi 
(KpbIM). 

YCJIOBHH KyjIbTHBHpOBaHHfl H HaOjHOfleHHfl XCryTHKOHOCUeB B CBeTOBOM MHKpocKone 
6biJiH onHcaHbi paHee (MbiJibHHKOB, 1991). 

XUia 3JieKTpoHHo-MHKpocKonHHecKoro H3yneHHH B3Becb xcryTHKOHocueB crymajiH ueH- 
TpH(J)yrHpoBaHHeM h <£)HKCHpoBajiH b cMecH 2 %-Horo 0s0 4 h 0.6 %-Horo myTapaJib^e- 
rnjia, npHroTOBJieHHOH Ha 0.05 M KaKojiHJiaTHOM 6ycJ)epe jyia KJiOHa BE hjih Ha cpejie 
LLlMajibua—nparra jyia KJiOHa G-3, b TeneHHe 15—30 mhh npn 1°. EiocJie jtenwpaTauHH 
b cepHH cnHpTOB h 6e3Bojmoro aueTOHa o6t>ckt noMemajica b cMecb apajiflHTa h snoHa. 
HccJiejioBaHHe npoBojiHJiocb Ha MHKpocKone JEM-100 C. 

PE3YJIbTATbI HCCHEflOBAHHH 

PacnpocTpaHeHHe. KojmojiejiJiHjibi uiHpoKO pacnpocTpaHeHbi b npecHbix bojio- 
eMax h b noHBe (Alexeieff, 1929; MbiJibHHKOB, 1983). KojmojtejuiHjibi oObiHHbi jyia 
OHHCTHbix coopyxeHHH (^CyxoB, MbiJibHHKOB, 1993) h jma npyaoB, 3apocuiHx pacTHTejib- 
HocTbio, 6oJiee peAKH b 03epax, pexax h Bo^oeMax nemep. B coJioHOBaTbix Oacceimax hx 
OTMenaioT 3nH3ojtHHecKH (Simpson, Patterson, 1996). Dinomonas vorax oOHapyaceH HaMH 
b npnOpeacHOH 30He jiHTopajiH HepHoro Mopa b6jih3h r. 5LriTbi. B npo6ax, B3«Tbix H3 Eejioro 
(b6jih3h noc. Myna) h EapeHueBa Mopen (b6jih3h noc. flajibHHe 3ejieHUbi), stot bhji He 
oOHapyxceH. MaKCHMajibHaa HHCJieHHOCTb sthx xhiuhhkob, no HauiHM HaOjiiojteHHHM, b 
OHHCTHbix coopyxceHHHX He npeBbiinaeT 100—200 3K3./mji, a b ctohhhx Bo^oeMax eme 
MeHbine. 

OGmaa MopcfioJiorHfl h a<H3HeHHbiH uhkji. TnnHHHbiM h uinpoKO pacnpo- 
CTpaHeHHbiM npejiCTaBHTeneM KOJinojiejiJiHji HBJiaeTCfl Colpodella edax (pnc. 1). CbiTbie 
3K3eMnji5ipbi C. edax hmciot 6o6oBHjmyio hjih flHueBHjmyio c})opMy Tejia (pnc. 1, 1 — 3 ). 
JlnHHa KJieTOK cocTaBJiaeT 10—18, mnpHHa 5—10 mkm. Kopotkhh nepejiHHH acryTHK 
paBeH 1/3—1/2 jyiHHbi Tejia, a jyiHHHbiH pexyppeHTHbin — Ha 1/3 jyiHHHee Tejia KJieTKH. 
06a xcryTHKa otxoaat HHace 3aocTpeHHoro nepejmero KOHua kjictkh (pocTpyMa). KpynHaa 
coKpaTHTejibHaii BaxyoJib pacnoJiaraeTCH b6jih 3H 6a3ajibHbix TeJi acryTHKOB. Bjiojib Tejia 
npoxojiHT npojiojibHaa cKJiajiKa, xopouio 3aMeTHaa y rojiojiHbix ocoOen. Eipn njiaBaHHH 
oco6h C. edax jiBHatyTCH no cnnpajin. IlocJie KOHTaKTa pocTpyMa c acepTBOH Meacjiy hhmh 
o6pa3yeTca UHTonjia3MaTHHecKHH mocthk (pnc. 1, 2). Hepe3 Hero cojiepacHMoe acepTBbi b 
T eneHHe 3—5 mhh nepexojiHT b 3ajiHioio nacTb Tejia xnmHHKa, me o6pa3yeTCH ojma hjih 
peace HecKOJibKo nnmeBapHTeJibHbix BaxyojieH (pnc. 1, 2, 3). Ilocjie 0K0HHaHH5i nHTaHHfl 
acepTBa JionaeTca, h xhiuhhk HaHHHaeT njiaBaTb. HanajieHHe C. edax jipyr Ha Jipyra He 
HadmojiaeTCfl. BpeMH yjiBoeHHH hhcjichhocth xhuihhkob npn 20° cocTaBJineT 2—4 h. 

Flepeji jiejieHHeM oco6h TepaioT nojtBHXCHOCTb h ocejiaioT Ha aho nauiKH. Kjictkh 
OK pymaioTca, b uHTonjia3Me noflBJiaioTca KpynHbie cBeTonpejioMJiaiomHe rpaHyjibi. fljjpo 
pacnojiaraeTca okojio noBepxHocTH Tejia, HanpoTHB *mpa jieacHT nnmeBapHTejibHafl BaKy- 
ojib. CoKpaTHTejibHaa BaKyoJib He cJiyHKUHOHHpyeT. Oco6b noKpbiBaeTCfl uhcthoh o6ojioh- 
koh (pnc. 1, 4 ). 5Ijipo jiejiHTCH ojihh hjih jiBa pa3a (pnc. 1, 5, 6 ). B pe3yjibTaTe 
nocjiejiyiomeH uhtotomhh b uncTe o6pa3yioTC5i 2 hjih 4 oco6h. Hhtchchbhoc jjBHaceHHe 
acryTHKOB jionepHHX oco6en npHBOjtHT k pa3pbiBy o6ojiohkh uncTbi (pnc. 1, 7). HeOojibuioe 
ocTaTOHHoe Tejio pacnojiaraeTca b ueHTpe uncTbi. 

KojmojtejuiHjibi — oOjinraTHbie xhhjhhkh, nHTaioTCfl nyTeM «BbicacbiBaHHa» uhto- 
njia3Mbi pa3Hbix bhjiob acryTHKOHOcueB H3 pojiOB Anthophysa , Bodo , Ochromonas , Rhyno- 
comonas (MbiJibHHKOB, 1983) h mhothx bhaob UHJinocJiop H3 pojtOB Colpoda , Tetrahymena , 
Uronema. 

YjibTpacTpyKTypa. PIoKpoBbi. nejuiHKyjia C. edax (pnc. 2; cm. bkji.) HMeeT 
TpexMeMOpaHHoe CTpoeHHe. HapyacHbin cjioh npejiCTaBJieH thhhhhoh njia3MaTHHecKOH 

MeM6paHOH, BHyTpeHHHH -JtByMH UHTOnJia3MaTHHeCKHMH MeMOpaHaMH, oObejIHHeHHblMH 

b TaK Ha3biBaeMbiH BHyTpeHHHH MeMOpaHHbiH KOMnjieKC. FIjia3MaTHHecKa5i MeMOpaHa 
noKpbiBaeT bcio noBepxHOCTb kjictkh, cyOneJuiHKyjiapHbiH MeMOpaHHbiH KOMnjieKC b 
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DJH. 



Phc. 1. )KH3HeHHbiM uhkji Colpodella edax. 

1—3 — B3pocjibie Tpoc})030MTbi; 2 — riMTaioiuMMCH TpocJ)030MT; 4 — MOJio/iaH UMCTa; 5, 6 — ziejieHMe umctw; 7 — 
Bbixo/i MOJio/ibix Tpoc})030MTOB M3 JionHyBiueM umctw; )K— xepTBa; Old — cTeHKa umctw; IIB — nMiueBapMTejibHaa 
Baxyoiib; FDK — nepe/iHMM xiyruK; P)K — pexyppeHTHbiM xcryTMK; CB — coKpaTMTejibHaa Baxycuib; % — *mpo. 

Fig. 1. The scheme of the life-cicle of Colpodella edax. 


acryTHKOBOM KapMaHe h Ha nepenHeM xoHue Tena OTcyTCTByeT. OTneTjiHBO 3aMeTHbiH 
rjiHKOKajiHKC He oOHapyxceH. 

Y D. vorax BHyTpeHHHe MeM6paHbi cdjiHxeHbi He3HaHHTejibHO h cjDopMHpyioT ajibBeo- 
jinpHbie ny3bipbKH (pnc. 3, 7, 2, 4 \ cm. bkji.). BHyTpH ajibBeoji HHoraa 3aMeTHO TOHKoe 
4)H6pHjuiHpHoe conepxcnMoe. Ha nepenHeM KOHue KjieTKH D. vorax oOHapyxceH ^bohhoh 
cjioh ajibBeojinpHbix ny3bipbKOB. TonmHHa anbBeojmpHbix ny3bipbKOB BapbHpyeT ot 50 no 
200 HM. 

TpexMeM6paHHoe CTpoeHne nejuinxynbi xapaxTepHO He TOJibKO nna xonnonejuinn, ho 
H ZUIfl paCCeJIHTeJIbHbIX CTanHH napa3HTHHeCXHX CnopOBHKOB (cn0p030HT0B, Mep030HT0B, 
KHHeT), Tpoc|)030HTbi sbojiiouhohho npoztBHHyTbix rpynn Sporozoa MoryT coxpaHATb 
jiHiub nna3MajieMMy, yTpaHHBaa nacTHHHO hjih nonHOCTbio BHyTpeHHHH MeMOpaHHbiH 
KOMnjieKC. Y HanOonee npnMHTHBHbix rpynn cnopoBHKOB, HanpnMep y Archigregarinida, 
Tpocj}030HTbi Ha npoTHXceHHH Bcero CBoero cymecTBOBaHHH coxpaHfliOT nepTbi opraHH3a- 
uhh, CBOHCTBeHHbie paccejiHTejibHbiM CTaztHHM, h HMeiOT TpexMeMOpaHHyio nejuinxyny. 
3Ta ocoOeHHOCTb CTpoeHHa nejuiHKyjibi y Archigregarinida h y Colpodellida, BepoaTHO, 
oOycnoBJieHa hx BHexneTOHHbiM cymecTBOBaHneM h moxcct paccMaTpnBaTbca xa k aHuec- 
TpaJibHbiH npH3Hax. 

CyOnejuiHKyjiHpHbie MHXpOTpyOonxH. y Bcex bh/job xonnonejuinn non nennnxynon 
oOHapyxceHbi npononbHbie cyOnennnxynapHbie MHxpoTpyOonxH, hhcjio hx He3HaHHTenbHO 
BapbHpyeT y pa3Hbix BnnoB. Kax npaBHJio, ohh coOpaHbi b neHTbi, oO^ennHaiomHe no 
2— 6 MHxpoTpyOonex (pnc. 2, 2). 

llponojibHbie cyOnennnxynnpHbie MnxpoTpyOoHxn oOHapyxceHbi y OojibiiiHHCTBa cno- 
PObhxob. OcoOeHHO xopoiuo pa3BHTbi cyOnennnxynnpHbie MnxpoTpyOoHxn y Archigrega¬ 
rinida, npH 3tom ohh pacnonaraiOTcn He b onnH, a b Hecxonbxo pnnoB. OnHaxo y 
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Tpo<f>030HTOB, sbojiiouhohho npo^BHHyTbix Eugregarinida, nponojibHbie MHxpoTpyOoHXH 
Hcne3JiH. Hx 3aMeHHjiH cjioxcho ycTpoeHHaa CHCTeMa (JwOpHJiJi hjih KOJibueBbie cyOnejuin- 
KyjiapHbie MHxpoTpyOoHXH (OpojioB, 1991). 

y 6oJlbLUHHCTBa 3BOJHOIJHOHHO npOflBHHyTblX CnOpOBHKOB CyOneJIJIHXyJIflpHbie MHKpO- 
Tpy6oHKH HCHe3aiOT Ha CTaflHH BHyTpHXJieTOHHOrO Tp0(J)030HTa H cjDOpMHpyiOTCa de novo 
y CTa^HH paccejieHH^. Ohcbhaho, hto no,no6Hbie H3MeHeHH5i BTOpHHHbi no CBoen npHpo^e. 

Mnxponopa (= yjibTpauHTOCTOM). BnepBbie onncaH TapHeMOM c coaBTOpaMH (Garn- 
ham e. a., 1961) y cnopo30HTOB Plasmodium falciparum h Ha3BaH «MHKponnjie». TepMHH 
«MHKponopa» npejuioxcnjiH no3xce BnBbe h 3HHepe (Vivier, Hennere, 1964). CrpyKTypHo 
MHKponopa cjjopMHpyeTca xa k HHBarHHauHfl njia3MajieMMbi (pnc. 2, 4\ 3, 4). BHyTpeHHHH 
MeM6paHHbiH KOMrmeKC npepbiBaeTca y ocHOBaHHfl Mnxponopbi h o6pa3yeT uHjiHHflpHnec- 
xyK) CTpyKTypy. Ha TaHreHunajibHbix cpe3ax CTpyxTypa Mnxponopbi HanoMHHaeT ^Ba 
KOHueHTpHnecKH BjioxeHHbix o^ho b apyroe KOJibua. Mnxponopbi o6Hapy>KeHbi y Bcex 
H3yneHHbix bh^ob xojinoaejuiHfl. Y C. edax (pnc. 2, 4) h y D. vorax (pnc. 3, 4) anaMeTp 
HeMHoroHHCJieHHbix MHKponop AOCTnraeT 30 hm npn rnyOnHe jxo 90 hm. 

MnKponopa oOHapyxceHa y npe^CTaBHTejieH Bcex TaxcoHOMHHecxHX rpynn Sporozoa 
h, no-BH^HMOMy, BbinojiH^eT ponb yjibTpauHTOCTOMa. HccnenoBaHHa AnxaBbi h jx p. 
(Aikawa e. a., 1967), BbinojiHeHHbie Ha Plasmodium elongatum , JIaHrpeTa (Langreth, 
1976) — Ha P. lophurae sxcnepHMeHTajibHO noflTBepflHjin 3Ty Tonxy 3peHHH. B HacToamee 
BpeMH 6ojibiiiHHCTBo HCCJieflOBaTejieii CHHTaiOT, hto MHKponopa ynacTByeT b nHTaHHH 
cnopoBHKOB. Ponb MHKponopbi y KOJinoAejuiHA, nHTaHHe KOTopbix ocymecTBjiaeTCfl nepe3 
pocTpyM, noxa ocTaeTca hchchoh. 

Kohoha — TepMHH npejyioxceH TycTaBcoHOM h jip. (Gustafson e. a., 1954) j\nn 
KOHycoo6pa3HOH CTpyKTypbi, oOHapyaceHHOH Ha anHKajibHOM nojiioce y Toxoplasma gondii. 
KoHOHfl oGHapyxceH y Bcex HCCJiejtOBaHHbix xojmoflejuiHfl. Y C. edax kohoha o6T>ejtHH5ieT 
25 — 27 MHKpoTpyOoneK (pnc. 2, 7, 2), cjjopMHpyiomHX CTeHxy KOHyca. BHyTpn xoHOH^a 
hjih paaoM c hhm 3aneraeT jieHTa H3 4 — 5 MHKpoTpyOonex (pnc. 2, 2). fljiHHa xoHonna 
12 mkm, AHaMeTp ero nepe^Hero ocTporo KOHua 0.25 mkm. Y Dinomonas vorax kohoha 

COCTOHT H3 20 - 21 MHKpOTpyGOHKH, B6JIH3H Hero Taxxe HaXO^HTCH JieHTa H3 2 — 4 MHK- 

poTpyOonex (pnc. 3, 2). 

HMeiomnecH b HacToamee BpeMa cBeneHHa o CTpoeHHH KOHOH^a y pa3JiHHHbix bhaob 
KonnonejuiHn (MbiJibHHKOB, 1991) noKa3biBaiOT, hto 3Ta opraHejuia y hhx pa3BHTa 
Heo^HHaKOBO. HanOonee xopouio kohoha pa3BHT y Colpodella angusta , C. edax h 
Dinomonas vorax , y C. gonderi oh coctoht Bcero H3 4 — 5 MHKpoTpy6oneK, a y C. perfo- 
rans Ha MecTe kohoha o6HapyxceHbi TOJibKO cfwOpHJiJibi. 

llHTaHHe Konno^ejuinn nponcxonHT nepe3 nepenHHH KOHeu kjictkh, npeo6pa30BaHHbiH 
b pocTpyM (MbiJibHHKOB, 1983; 1988). flpouecc nomomeHHH nnmn KOJinonejuinnaMH 
Dinomonas vorax , Colpodella angusta , C. edax , nHTaiomHMHCfl mcjikhmh xcryTHKOHOCua- 

MH, 3aHHMaeT HeCKOJIbKO MHHyT, y BHflOB, nHTaiOmHXC^ KpynHOH JtoObIHeH - HHC})y30pH- 

aMH hjih KpnnTO(J)HTOBbiMH, HanpHMep y C. gonderi , C. perforans , stot npouecc MOxceT 
XlJiHTbCfl HecKOJibKO HacoB. CxopocTb nomomeHHfl nnmn, oneBHjtHO, xoppejinpyeT c 
pa3BHTOCTbio KOHOH^a. KojinonejuiHflbi c xpynHbiM kohohaom nomomaiOT nnmy 3Hann- 
TejibHO ObicTpee, neM xojinonejuiHflbi c HeOojibiiiHM kohohaom hjih xojinonejuiHflbi, y 
KOTOpbIX THnHHHblH XOHOHfl OTCyTCTByeT. 

Y pa3JiHHHbix rpynn cnopoBHKOB Taxxce OTMeneHa TpaHC(J)opMauHH KOHonna. Tax, y 
Archigregarinida kohoha h accouHHpoBaHHbie c hhm CTpyKTypbi BbinojiHfliOT cjtyHKUHio 
KjieTOHHoro pTa. 3Ta cjjyHXUHfl KOHOH^a, no-BH^HMOMy, nepBHHHa. OnHaxo b najibHenuieM 
Mop(J)0(J)yHKUHOHajibHaH sbojhouha rperapHH nouuia no nyTH coBepmeHCTBOBaHH^ npn- 
KpenHTejibHoro annapaTa. Y pa^a npeACTaBHTejieii OTp^na Eugregarinida anHKajibHbiH 
nojiioc (JiyHKUHOHHpyeT xax CBoeo6pa3Haa npucocxa, oOecnenHBaiomaH npnxpenjieHHe 
napa3HTa k KjieTKe xo3^HHa. npn tom He HCKjHonaeTCfl TpocjDHHecxa^ cJjyHKUH^ Myxpo- 
HajibHoro KOMnjiexca (kohoha, MyxpOHajibHaa Baxyojib) (UIpeBejib, 1969), ho pojib 
KjieTOHHoro pTa hm yxce ^bho yTpaneHa. flajibHenuiafl a^anTaun^ k BHexjieTOHHOMy 
napa3HTHpoBaHHio conpoBOxt^aeTCfl y Eugregarinida yTpaTOH MyxpoHa xax opraHejuibi 
npnxpenjieHHe h 3aMeHOH MyxpoHa Ha snHMepHT (Schrevel, Vivier, 1966). 3nHMepHT 
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npeACTaBnaeT co6oh cneuHajiH3npoBaHHyio opraHe/my npnKpenneHHfl, nojiHocTbio yTpa- 
THBiuyK) TpocJmnecKHe c{)yHKUHH. 3nnMepnT JinrneH KOHOH^a h KOMnneKca ponTpHH— 
MHKpoHeMbi. y p5ma rperapHH, napa3HTHpyiomHX b nonocTH Tena xo35ieB, cneunann3aun5i 
nepeOTero KOHua Tena Tpocj)030HTOB yTpannBaeTCfl nonHOCTbio (OponoB, 1991). rioxoxcan 
KapTHHa Mop4)0({)yHKUHOHajibHbix H3MeHeHHH HaOmonaeTcn y Coccidea. MeHee cneuna- 
jiH3HpoBaHHbie rpynnbi Coccidea — Coccidiida h Adeleida, no-BnnnMOMy, ncnonb3yioT 
kohoha Kax opraHenny, cnocoOcTByiomyio BHenpeHnio napa3HTa b KJieTKy xo35MHa. 
MeXaHH3M npOHHKHOBeHHn BHyTpb KJieTKH X035IHHa y 3BOJHOUHOHHO nponBHHyTbIX rpynn 
Coccidea — Haemosporida n Piroplasmida — MeHneTca. TnaBHyio ponb b stom npouecce 

HaHHHaeT BbinonHflTb KOMrUieKC ponTpHH-MHKpOHeMbI, COOTBeTCTBeHHO H3MeH5ieTC5I 

cocTaB 6enKOB ponTpnn h nojiHocTbio yTpannBaeTCfl KOHonn. 

TaKHM o6pa30M, Ha npnMepe SBomounn pa3nnnHbix rpynn cnopoBHKOB Mbi bh^hm, 
Kax no Mepe Bee 6onee rnyOoKon ananTaunn napa3HTOB k xo35MHy MeHmoTcn c|)yHKUHH 
KOHonna, BnnoTb no nojiHon ero yTpaTbi. 

riojinpHbie KOJibua onncaHbi y MHornx bh^ob cnopoBHKOB, y Konnonennnn ohh 
HanneHbi TOJibKo y Colpodella pugnax (Simpson, Patterson, 1996). 

PonTpnn h MHKpoHeMbi. TycTaBCOH c coaBTopaMH (Gustafson e. a., 1954) o6Hapyxcnn 
Ha anHKanbHOM nomoce y Toxoplasma gondii sneKTpoHHonnoTHbie Tena h Ha3Ban hx 
«T 0 KC 0 HeMbi». TapHeM h np. (Garnham e. a., 1960) Haiunn y Haemamoeba (= Plasmodium) 
gallinacea aHanorHHHbie o6pa30BaHH5i h Ha3Bann hx «napHbie opraHennbi». flanbHeniune 
HccnenoBaHHn noKa3ann, hto nonoSHbie cTpyKTypbi BCTpenaioTcn y Bcex Sporozoa, a 
cf)opMa, KonHHecTBo h npocTpaHCTBeHHoe pacnonoxceHne hx BapbnpyioT. CeHo (Senaud, 
1967) npennoxcnn nnn sthx opraHenn HOBbin TepMHH — ponTpHH, KOTopbiM b HacTonmee 
BpeMn nonb3yioTC5i OonbiiiHHCTBo nccnenoBaTenen. PonTpnn b Bnne H3BnnncTbix, 6ynaBO- 
BHOTbix CTpyKTyp noKann3yioTC5i oOmhho b annKanbHon, peace b nncTanbHon nacTnx 
KneTOK cnopoBHKOB. Boxpyr ponTpnn, b cpenHen nacra KneTKH napa3HTa h naxce Ha 
nncTanbHOM nomoce (Mehlhorn, Schein, 1977) pacnonaraioTcn Menxne sneKTpoHHonnoT- 
Hbie ocMnocfmnbHbie o6pa30BaHH5i — MHKpoHeMbi. TepMHH npennoxceH JJxceKoOcoM (Ja¬ 
cobs, 1967). flnaMeTp hx BapbnpyeT, a KonnnecTBo HenocTonHHO h MoaceT nocTnraTb 
Oonbiuoro nncna. 

MHKpoHeMbi nnn ponTpnn HanneHbi y Bcex H3yneHHbix k HacTomneMy BpeMeHH 
Konnonennnn. PaHee y Colpodella angusta HaMH 6 binn oOHapyxceHbi Tpn nynKa sneKTpoH- 
HonnoTHbix y3KHx o 6 pa 30 BaHHH — MHKpoHeM (KpbinoB, MbinbHHKOB, 1986). JfnHHa hx 
cocTaBnneT 1 mkm, nnaMeTp — 20 — 30 hm. KoHeu MHKpoHeM, oOpameHHbin k nepenHen 
nacTH KneTKH, o6mhho cyxceH. OnnH nynoK MHKpoHeM npoxonnT BHyTpb KOHonna, 

BTOpOH -neXCHT pnnOM C KOHOHnOM, TpeTHH -panOM C KOpeiUKaMH KHHeTOCOM. BHyTpn 

KOHonna 3aMeTHbi rpymeBnnHbie ocMnocjmnbHbie Tena, 0.1 x 0.5 mkm, KOTopbie Mbi chh- 
TaeM pompHAMH (KpbinoB, MbinbHHKOB, 1986). Y C. edax b nepenHen nacTn KneTKH TaKxce 
o6HapyxceHbi OynaBOBnnHbie ponTpnn n tohkhc MHKpoHeMbi (pnc. 2, 7). Y Dinomonas 
vorax MHKpoHeMbi 1.1 mkm nnnHbi (pnc. 3, 3) n 20 — 70 hm b nnaMeTpe, ponTpnn oKono 
0.3 mkm nnnHbi. 

UIonTH 3 eK n MenxopH (Scholtyseck, Mehlhorn, 1970) nonaraioT, hto ponTpnn n 
MHKpoHeMbi — ennHbin KOMnneKc, npencTaBnaiomnn co6on «)Kene3y», ceKpeT KOTopon 
CHHTe3npyeTC5i b MHKpoHeMax n no tohkhm npoTOKaM KOHiteHTpnpyeTcn b pe3epByapax — 
ponTpnnx. 3Ta tohkb 3peHnn nonynnna KocBeHHoe nonTBepxcneHne 6naronapn ycTaHOB- 

neHHK) UHTOXHMHHeCKOH oOlIJHOCTH B KOMnneKCe ponTpnn - MHKpoHeMbi UHCT030HT0B 

Toxoplasma gondii (Vivier, Petitprez, 1972). H3 ponTpnn no y3KHM npoTOKaM, OTKpbiBa- 
iomHMC5i b panoHe nonnpHoro Konbua, Ha anHKanbHOM nomoce napa3HTa, ceKpeT Bbinenn- 
eTcn bo BHeniHioK) cpeny. ripennonaraeTca, hto <f>epMeHT, nponyunpyeMbin KOMnneKCOM 
ponTpnn—MHKpoHeMbi, cnocoOcTByeT npoHHKHOBeHmo napa3HTa b KneTKy xo35iHHa. 
KocBeHHbiM noKa3aTenbCTBOM 3Toro npennonoxceHnn cnyxcaT Ha6moneHH5i 3a penyKunen 
KOMnneKca ponTpnn—MHKpoHeMbi y BHyTpnKneTOHHbix CTannn KOKunnnn. BnBbe n 
rieTnnpe (Vivier, Petitprez, 1972) CHHTaioT ponTpnn n MHKpoHeMbi roMonornHHbiMH 
CTpyKTypaMH. Flo nx mhchhio, MHKpoHeMbi — Mononbie cJ)opMbi ponTpnn; no Mepe pocTa 
MejiKne MHKpoHeMbi npeBpamaioTCfl b KpynHbie, a sto n ecTb ponTpnn. 
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Phc. 4. CxeMa CTpoeHHH kjictkh Colpodella edax. 
MA — MacTHroHeMbi. 

OcTa^bHbie o6o3Ha4eHMH TaKHe ace, KaK Ha pwc. 1 m 2. 


Phc. 4. The scheme of the ultrustructure organisation of Colpodella edax. 


flflpo KonnoAennHA Tax xce, KaK h y Bcex 3yxapHOT, noKpbiTO HAepHoit o6oaohkoh, 
cocTOHmen H3 Aayx napannenbHO pacnonoxceHHbix MeM6paH (HapyacHOH h BHyTpeHHen), 
pa3AejieHHbix nepHHyxneapHbiM npocTpaHCTBOM. no KnaccHcf)HKauHH HAep npocTeniHHx 
(PaitKOB, 1978) napa KonnoAennHA othochtch k MaiibiM ny3bipbKOBHAHbiM. Tax, AHaMeTp 
ha pa y Colpodella angusta BapbHpyeT ot 1.7 ao 2.2 mkm (KpbiAOB, MbiAbHHKOB, 1986). 
^Apo pacnoAOxceHO oOmhho no cepeAHHe Tena 30HTa, HAepHbie nopbi cna6o 3aMeTHbi, 
HApbiuiKO (AnaMeTp 0.8—1 mkm) oaho, AOKaAH3yeTCH name Bcero b ueHTpe HApa. Hapyxc- 
Ha h MeMOpaHa HApa c}3opMHpyeT pa3BeTBneHHH b uHTonAa3Me, HHorAa coeAHHHHCb c 
BHyTpeHHHM MeMOpaHHbiM KOMnnexcoM neAAHKynbi. CxoAHyio opraHH3auHio hmciot HApa 
C. edax (pnc. 4) h D. vorax (pnc. 3, 7). 

Mhtoxohaphh. y C. edax (pnc. 2, 7) h Dinomonas vorax (pnc. 3, 7) mhtoxohaphh 

oObIHHO OBAAbHOH HAH yAAHHCHHOH Cf)OpMbI, OHH HMeiOT AHAMeTp 0.5-3 MKM H COAepXCaT 

TpyOnaTbie KpncTbi. 

Mhtoxohaphh c kphctamh TpyOnaToro THna onncaHbi y Bcex H3yneHHbix bhaob 
cnopoBHKOB, b tom HHcne h y nnponna3MHA (Aikawa, Sterling, 1974). 

PnOocoMbi. B uHTonna3Me k o a b n o acaa ha coAepxcHTcn MHoro ph6ocom, Oonbnian nacTb 
KOTopbix pacnoAaraeTCH Ha MeMOpaHax 3HAonna3MaTHHecxoH ceTH. 

^CryTHKH. 2KryTHKH y koa n oacaaha bmxoaht H3 pa3AeAbHbix *ryTHKOBbix xapMaHOB. 
y Colpodella angusta MexcAy hhmh aokht b3ahk. nepeAHHH xcryTHK C. edax HeceT TOHKHe 
HeTpyOnaTbie ao 1 mkm aji hh bi npocTbie (HenneHHCTbie) MacTHroHeMbi (pnc. 4). y Dino¬ 
monas vorax MacTHroHeMbi OTMeneHbi AHiiib b npoxcHManbHOH nacTH nepeAHero xcryTHxa. 
y C. angusta o6a xryTHxa TAaAKHe. y sthx xhluhhkob nepeAHHH xcryTHK MeHbuie 3aAHero. 
BHHeBHAHan HacTb xryTHKOB HeOoAbiuaH h He BcerAa 3aMeTHa Ha BbicyuieHHbix npenapa- 
Tax. CTpoeHne axcoHeMbi xcryTHKOB OTBenaeT cf)opMyne 9 + 2. flBe ueHTpaAbHbie MHKpo- 
TpyOoHKH ynnpaiOTCH b HeOoAbuiyio axcocoMy (pnc. 2, 3; 3, 7, 2). B nepexoAHOH 30He 
XCryTHKOB HaXOAHTCH UHAHHAp. KHHeTOCOMbI 0.3 MKM AAHHbl, HMeiOT 06 bIHH 0 e CTpOeHHe, 
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JiexcaT nepneHflHKyjiapHO xipyr xipyry h coexiHHeHbi nonepenHO HCHepneHHbiM mocthkom 
( puc. 2, 5; 3, 1). 

KopeuiKOBaa CHCTeMa >xryTHX0B ycTpoeHa xiOBOJibHO npocTO. Ot KHHeTOCOM otxoxuit 
2 —3 jieHTbi MHxpoTpyOonex (pwc. 2, 3, 5; 3, 1). 06men xojinonejuiHfl ABjiaeTCfl, 

Bep05ITH0, JieHTa H3 4-5 MHXpOTpyOOHCX. 3 tH JieHTbi npOXOA^T b6jIH 3H XOHOHfla (pHC. 2, 

2; 3, 2) H B npOMOKyTKe MOXfly KHHeTOCOMaMH. 

XryTHKH H3BecTHbi y MHKporaMeT MHorwx cnopoBHKOB. Ohh nna^xne, 6e3 MacTHroHeM. 
Mexcxiy KHHeTOCOMaMH HHoraa 3aMeTHa neHTa H3 4 MHxpOTpyGonex, xoTOpaa, bo3mo>xho, 
roMOJiorHHHa MHxpoTpy6onxoBOH neHTe manOflejuiHfl. 

CoKpaTHTejibHa^ Baxyonb. Bee npecHOBO^Hbie BH^bi xojinojjejuiHn hmciot coxpaTH- 
Te^bHyio Baxyojib. CoxpaTHTejibHafl Baxyonb c chctcmoh npnBoxmmHx xaHanoB pacnojia- 
raeTCM b nepexuien TpeTH Tena xonnoxiejuiHxi, b6jih3h XHHeTOCOM xryTHXOB (pHC. 2, 2; 4). 
Y Mopcxoro BH^a D. vorax coxpaTHTejibHaa Baxyonb OTcyTCTByeT. 

CTpexaTejibHbie opraHejiJibi. B nejijinxyjiy C. edax h D. vorax ynnpaioTCfl TpHxouHCTbi 
(pHC. 2, 4, 5; 3, 5; 4). Hx CTpoeuHe y o6ohx bh^ob o^HHaxoBo. Ha nonepeHHbix cpe3ax 
TpHxouHCTa npe^cTaBJiHeT co6oh xBaapaT hjih pom6 c pe6poM 160—180 hm. B Tpnxo- 
UHCTe 3aMeTHbi 22—27 TeMHbix nonocox, peace — MeHbiue. JlnnHa xpHCTa.ruiOH,aa Tpnxo- 
uhct paBHa 0.25—0.5 mxm. UlapoBH^Hafl rojiOBxa HMeeT anaMeTp 0.3 mxm. KoHUbi 
xpHCTajuiOH^a cyaceHbi. 


OBCy^HEHHE 

no^yneHHbie HaMH naHHbie no3Bo;unoT npoacHHTb cncTeMaTHHecxoe nonoaceHne h 
cfwjioreHHio xonno^ejuiHA (cnHpoMOHaxi)» b npomnoM OTHOCHMbix x OoaoHHflaM (Hollande, 
1952). 

Kax npexmojiaranocb paHee (KpbuiOB, MbuibHHxoB, 1986; MbiJibHHXOB, KpbuiOB, 
1987), xojino^ejuiHfl hcoOxo^hmo cpaBHHBaTb co CBoeo6pa3HbiMH napa3HTHnecxHMH 
opraHH3MaMH H3 poaa Perkinsus (pHC. 4, 5). >KH3HeHHbiH uhxji P. marina , napa3HTHpyio- 
mero b ycTpHuax, BXjHonaeT OAHOXJieTOHHbie oflHOflflepHbie Tpo^OHTbi pa3MepoM 3— 
10 mxm, pa3MHO>xaK)mHecfl aeneHneM Ha^Boe, h 300cnopbi. CTpoeHHe 300cnop xapaxTe- 
pH3yeTca HajiHHHeM TpexcnoHHOH nejuiHxyjibi, npoflOJibHbix cyGnejuiHxyjmpHbix Mnxpo- 
TpyOonex, MHXponop, nonapHoro xojibua, xoHOH^a h xiByx acryTHXOB. PlepexiHHH acryrnx 
HeceT ^Ba THna MacTHroHeM: tohxhc HHTeBH^Hbie h b BHjje meTHHOx. MacTHroHeMbi, xax 
h y xo^noziejuiHA (Perkins, 1976), HeTpyOnaTbie. 

flpyroH bh jxP. ar/^nr/cw^napa3HTHpyeTBxpa6e(Azevedo, 1989).Cnopbi3Toronapa3HTa 
naxoflflTCfl BuyTpn aca6p xo3flHHa. B cnope coaepacaTca oaho a,apo c aapbiuixoM h xpynHaa 
Baxyonb. B pe3yjibTaTe cnopyjmuHH coxiepacHMoe cnopbi MHoroxpaTHO xiejiHTCfl h noaBJia- 
K)TC5i MHoroHHCJieHHbie 300cnopbi (pHC. 5). Ohh HecyT xiBa ronbix (6e3MacTHroHeMHbix) 
xcryTHxa. 3anHHH acryrHX HMeeT flJiHHHbin OnneBHXiHbiH xohhhx. KnHeTocoMbi pacnonara- 
lOTCfl noa yrnoM 65°. AnnxajibHbiH xoHeu xjictxh HeceT nonapHoe xojibuo, cy6nejuiHxyjmp- 
Hbie MHXpOTpyGOHXH, pOnTpHH, MHXpOHeMbI, XOHOHfl. rieJIJIHXyjia COCTOHT H3 Tpex MeMGpaH. 
Mnxponopbi He OTMeneHbi. CyOnejuiHxyjmpHbie MHxpoTpyGonxH npoxon^T neHTaMH no 
2—11. B nejuiHxyne oOHapyaceHbi ynacTXH, o6pa30BaHHbie oahoh MeMOpaHOH (nna3ManeM- 
moh). KoMnnexc rojibnacn h xpynHbie Baxyonn pacnonaraioTCfl oxojio xoHonxia. 

TaxHM o6pa30M, noflBjmeTCfl B03MoacHOCTb cpaBHHTb CTpoeHHe xojinoflejuiHfl h Per¬ 
kinsus c ocTanbHbiMH cnopoBHxaMH — Gregarinea h Coccidea. Bee 3th opraHH3Mbi 
( Colpodella , Dinomonas , Perkinsus , Gregarinea , Coccidea) hmciot TOJibxo hm npneymne 
yHHxanbHbie coneTaHHa npH3HaxoB: nejuinxyna coctoht y paccejiHTenbHbix CTa^HH H3 
nna3MaTHHecxoH MeMOpanbi h BHyTpeHHero MeMOpaHHoro xoMnnexca; njia3MaTHHecxaji 
MeMOpaHa h BHyTpeHHHH MeM6paHHbiH xoMnnexc ^opMnpyiOT MHxponopy(bi), Ha annxanb- 
hom h b pjbae cnynaeB Ha xiHCTanbHOM noniocax HMeiOTCfl non^ipHbie xojibua, no^ 
nennHxynoH ot annxajibHoro xonua x ^HCTanbHOMy H^yT cyGnejinnxyji^pHbie MHxpoTpy- 
6ohxh; Ha annxajibHOM h b p^e cnynaeB Ha ^HCTajibHOM noniocax pacnonaraiOTC^ ponTpnn 
h MHXpOHeMbi; MHTOxoH^pHanbHbie xpHCTbi TpyOnaTbie. 
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Phc. 5. CxeMa CTpoeHHfl KJieTKH Perkinsus atlanticus (no: Azevedo, 1989). 

Ar — annapaT rojibjpKH. 

OcTajibHbie o6o3HaneHHH TaKMe xe, KaK Ha pnc. 1 h 2. 

Phc. 5. The scheme of the ultrastructure organisation of Perkinsus atlanticus (from Azevedo, 1989). 


06mHH ruiaH CTpoeHna y mnnojjejuiHjt, nepKHHCHH h cnopoBHKOB yKa3biBaeT Ha 
o6mHOCTb HX npOHCXO^XteHHH. B COOTBeTCTBHH C npHHUHnaMH nOCTpoeHHfl eCTeCTBeHHOH 
CHCTeMbi (CTapo6oraTOB, 1989) sth opraHH3Mbi paHee 6buiH o6T>ejtHHeHbi HaMH b oahh 
THn Sporozoa (KpbuiOB, floOpoBOJibCKHH, 1980; KpbuiOB, 1992, 1994, 1996). AHajiH3 
M0pc|)0(j3yHKUH0HajibH0H opraHH3auHH npeflCTaBHTejien Tuna Sporozoa no3BOJiaeT b npe- 
jrejiax THna BbmejiHTb 3 xpynHbie rpynnbi sthx opraHH3MOB. 

riepBaa rpynna — CBoSoxtHOxcHByinne xhihhhkh hjih napa3HTbi, HMeiomne b xch3hch- 
hom uHKjie BereTaTHBHbie jtByxcryTHKOBbie CTajtHH pa3BHTHH, nonoBon npouecc He HanjteH. 

BTopaa rpynna — oOjinraTHbie napa3HTbi 6ecn03B0H0HHbix n hh3uihx xopjtOBbix 
xcHBOTHbix, nonoBOMy npoueccy npejjmecTByeT oOTje^HHCHHe Myxccxnx h xcchckhx raMOH- 
tob b CH3HTHH h cjjopMnpoBaHne raMOHTOUHCTbi, raMeT0reHe3 npoTexaeT cxojiho y o6ohx 
nonoB, (|3opMHpyeTC5i paBHoe hhcjio raMeT, oObiHHo H3oraMna hjih cnenca BbipaxceHHaa 
aHH3oraMH«, peace ooraMna; o6biHHO roMOKceHHbi. 

TpeTba rpynna — napa3HTbi 6ecno3BOHOHHbix n no3BOHOHHbix acnBOTHbix, raMeToreHe3 
npoTexaeT no-pa3HOMy y Myaccxnx n aceHcxnx raMOHTOB, b pa3Hbix KjieTKax xo3«HHa, oahh 
MaKporaMOHT cjjopMnpyeT ojjHy MaxporaMeTy, ojjhh MnxporaMOHT o6pa3yeT HecKOJibKO 
(MHoro) MHKporaMeT, xapaxTepHa ooraMna; CH3nrnH n raMOHTOUHCTbi OTcyTCTByiOT, 
roMOKceHHbi h reTepoKceHHbi. 

TaKCOHOMHnecKHH paHr xaacjtOH H3 sthx rpynn cooTBeTCTByeT Kjiaccy. B nepBbin KJiacc 
bxoa^t xojinojtejuiHjtbi (= cnHpoMOHajjnjjbi) n nepKHHCHH; bo BTopon — rperapHHbi; b 
T peTHH — KOKUHjtHHxtbi. Bo Bcex Tpex rpynnax, o^bextHHaeMbix b THn Sporozoa, HMeiOTca 
npextCTaBHTejiH, b acH3HeHHbix unKjiax KOTopbix HMeiOTCH xcryTHKOBbie CTaxtHH. ^KryTHK 
c^opMHpoBajica Ha paHHHx 3Tanax sbojhouhh syxapnoT, nosTOMy moxcho npejtnojioacHTb, 
HTO npe^KH cnopoBHKOB HMeJIH XCryTHKH. HajlHHHe XCryTHKOB y CB 060 flH 0 aCHBymHX 
xHiitHbix KOJinojtejuiHfl noATBepxc^aeT 3Ty Mbicnb. MoacHO npejtnojioacHTb, hto npejtxH 
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KOJinoAeJuiHA (= cnHpoMOHaaHfl), nonaaaH c boaoh h nHmeH b opraHH3M MHoroxjieTOHHbix 
xcHBOTHbix, aTaxoBajiH KJieTKH hx nnmeBapHTejibHoro TpaxTa. Bee OoJiee h 6onee myOoxafl 
a^anTauMH napa3HTOB k opraHH3My xo35iHHa 3aBepuiHJiacb nepexoaoM k BHyTpHTKaHeBOMy, 
BHyTpHKJieTOHHOMy h KpoBenapa3HTH3My. no Mepe aaanTauHH k xo3HHHy nponcxoAHJia 
nocTeneHHaa yTpaTa xciyraxa h, xa k Mbi bh^hm y nacTH napa3HTHnecxHx cnopoBHKOB, oto 
npHBeJio CHanajia k yTpaTe xcryTHKOBbix BereTaTHBHbix CTa^HH (Coccidiida h Gregarinida), 
a 3aTeM h k no;iHOH yTpaTe bccmh CTa^HAMH >KH3HeHHoro unxjia (Piroplasmida, MHorne 
Eugregarinida). 

flHBepreHTHbie npoueccbi b npeaejiax xaxcfloro H3 Tpex xnaccoB moxcho npocJieflHTb 
no TpaHcc}3opMauHH oT^enbHbix cTpyxTyp (npH3HaxoB), HanpnMep xoHOH^a. 

riocTeneHHaH TpaHC(£opMauH5i KOHOH^a, BnnoTb no ero yTpaTbi b nepBOM KJiacce, 
HaOjuoflaeTca b p5my Colpodella angusta —C. edax—Dinomonas vorax — C. perforans\ bo 
BTopoM KJiacce b p$my Archigregarinida—Eugregarinida; b TpeTbeM KJiacce b paay 
Coccidiida—Adeleida—Haemosporida—Piroplasmida. 

AHajiornHHbie H3MeHeHHH 3aTparnBaioT h noxpoBbi cnopoBHKOB. napa3HTHuecxHH 
o6pa3 XH3HH h my6oxa5i a^anTauna k xo35iHHy, oco6eHHo k BHyTpHKJieTOHHOH JioxajiH- 
3auHH, conpoBoxc^ajincb yTpaTon noxpoBaMH tpoc})03ohtob BHyTpeHHero MeM6paHHoro 
KOMnnexca. TnnnHHaH neJuiHxyjia coxpaHHeTCH y 6o;ibiiiHHCTBa cnopoBHKOB TOJibxo y 
pacceJiHTeJibHbix cTa jxhvl . 

AHajiH3 Mop$o<J)yHKUHOHajibHOH opraHH3auHH h flHBepreHTHbix npoueccoB noxa3biBa- 
iot, hto Coccidea, no-BH^HMOMy, He nponcxoflflT npHMO ot Gregarinea. BepoHTHee Bcero, 
Coccidea h Gregarinea HMejin o6mnx npe^xoB — npoTOKOJinofleJuiHA. 

B npenejiax Tnna Sporozoa paHee (KpbiJiOB, flo6poBOJibCKHH, 1980; KpbuiOB, 1992, 
1994, 1996) Obijin BbweneHbi Tpn KJiacca: 1-h — Perkinsea, 2-h — Gregarinea (Archig¬ 
regarinida, Eugregarinida, Neogregarinida), 3-h — Coccidea (Coccidia, Piroplasmia). 

B nocneflHee BpeMH HexoTopbiMH MOJiexyjHipHbiMH OnojioraMH ocnapHBaeTca ueneco- 
o6pa3HocTb o6T>eAHHeHHH nepKHHcen b oahh TaxcoH c ocTajibHbiMH cnopoBHxaMH (Siddall 
e. a., 1997; Ellis e. a., 1998; Cavalier-Smith, 1998). OcHOBbiBaacb Ha AaHHbix nnaBHbiM 
o6pa30M CHKBeHca reHOB 18S pPHK, hx cSjinxaioT c AHHOc^JiareJiJiHTaMH, noMemaa b THn 
hjth no^THn Dinozoa. Hame HccueAOBaHHe He noflTBepxaaeT 3Ty Tonxy 3peHHH. 

TaxcoHOMHHecxHH paHr xonnoflenjiHA h no/ioxceHne hx b cncTeMe npeflCTaBJifleTCfl 
HaM b HacToamee BpeMH cjieayiomHM o6pa30M: 

Tnn Sporozoa Leuckart, 1879; em. Krylov, Mylnikov, 1986. 

Syn.: Apicomplexa Levine, 1970. 

flHarH03. Xhiuhhkh jih6o napa3HTbi. Hmciot o6ujhh n/iaH CTpoeHHa: ne/uiHxyjiy, 
cocToamyio y pacceJiHTeJibHbix CTa^HH H3 nJia3MaTHHecxoH MeMOpaHbi h BHyTpeHHero 
MeM6paHHoro KOMnnexca, MHxponopy(bi), cyOneJUiHxyjnipHbie MHxpoTpyOoHKH, kohoha 
(y nacTH pe^yunpoBaH), ponTpnn h MHxpoHeMbi (y nacTH peAyunpoBaHbi), TpyOuaTbie 
KpHCTbl B MHTOXOHApHHX. 

Knacc Perkinsea Levine, 1978. 

flHarH03. Xhiuhhkh hjih napa3HTbi, HMeiomne b )KH3HeHHOM unxjie BereTaTHBHbie 
AByXCryTHKOBbie CTa^HH pa3BHTH51. 

noAKJiacc 1. Colpodellia nom. nov. 

Syn.: Spiromonadia Krylov, Mylnikov, 1986. 

flHarH03. Xhlijhhkh; nHTaHHe nyTeM nepeTexaHHfl «UHTonjia3Mbi >xepTBbi»; jxbsl reTe- 
po^HHaMHbix xcryTHxa; MacTHroHeMbi TpyOnaTbie (ec;iH hmciotch); uhctbi 2—4-5mepHbie; 
CTpexaTeubHbie opraHe/uibi — TpnxouHCTbi. 

noAKJiacc 2. Perkinsia Levine, 1978. 

flHarH03. Bee BH^bi — napa3HTbi; 300cnopbi hmciot £Ba reTepo^HHaMHbix xoyrHxa; 
MacTHroHeMbi (ec;iH HMeioTca) HHTeBH^Hbie h b BH^e meTHHOK. 

EjiaroaapHOCTH. PaOoTa BbinojiHeHa npn c})HHaHCOBOH nojwepxxe POOH, rpaHTbi: 
99-04-49579 h 99-04-48613. 
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TAXONOMIC RANK AND PLACE OF COLPODELLIDA IN A SYSTEM 
A. P. Mylnikov, M. V. Krylov, A. O. Frolov 

Key words : Apicomplexa, Sporozoa, system, ultrastructure, Colpodella, Dinomonas, Colpodellida, 
Colpodellia nom. n. 


SUMMARY 

The analysis of ultrastructure organisation and divergent processes in Colpodellida, Perkinsida, 
Gregarinea and Coccidea has confirmed the presence of unique basic structures in all of these 
organisms and the necessity to combine them into the single phylum Sporozoa. A taxonomic rank 
and place of Colpodellida in the system of living organisms is represented as follows: 

Phylum Sporozoa Leuckart, 1879; em. Krylov, Mylnikov, 1986. 

(Syn.: Apicomplexa Levine, 1970). 

Predators or parasites. Common basic structure: pellicular membranes, subpellicular microtubu¬ 
les, micropores, conoid, rhoptries and micronemes, tubular mitochondrial cristae. 

Class Perkinsea Levine, 1978. Predators or parasites, vegetative stages with two heterodynamic 
flagella. 

Subclass 1. Colpodellia nom. nov. 

(Syn.: Spiromonadia Krylov, Mylnikov, 1986). 

Predators, two heterodynamic flagella with string-like mastigonemes (if presents), division is 
exclusively within a cyst, with 2—4 daughter cells being produced, extrusomes are trichocyst-like. 

Subclass 2. Perkinsia Levine, 1978. 

Parasites, zoospores with two heterodynamic flagella, mastigonemes (if presents) bristle-like or 
string-like. 
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Phc. 2. yjTbTpacTpyKTypa Colpodella edax. 

1 — npono/ibHbiM cpe3 TpotJ)030MTa; 2 — nonepeHHbift cpe3 Tpo<J)030HTa Ha ypoBHe ocHOBaHHfl Kcmonaa h coKpara- 
TejibHOH BaKyo/iw; 3 — npoao/ibHbiH cpe3 nepe3 xayTHKOBbiH KapMaH Tpo(J>o3onTa; 4 — MtiKponopa H TpHXOUHCTa; 
5 — KHHeTOCOMa C MHKpOTpySoMKOBbIMH KOpeiilKHMH H TpHXOUHCTbi; AK — aKCOCOMa; kcr — XryTHK; )KK — 
xryTHKoBbitt KapMaH; K — KOHOna; KK — MHKpcnpyOcmKOBbie KHHerocoMajibHbie KopeuiKu; MB — MHToxoRnpHfl; 
MH — MHKpoHeMbi; Mil — MHKponopa; MT — aeHTa MUKpoTpyOoneK; 77 — nejuinKyaa; P — ponTpnn; CMT — 
cyOnejuiHKy/iflpHbie MHKpoTpyOoHKH; TP— TpuxouHCTbi; III3P — mepoxoBaTbin 3Haoruia3MaTHMecKMH peTMKyjiyM. 
MacuiTa6: puc. 1 — 1 mkm, puc. 2 — 0.2, puc. 3—5 — 0.5 mkm. 

Fig. 2. The ultrustructure of Colpodella edax. 








Phc. 3. yjibTpacTpyxTypa Dinomonas vorax. 

1 — npo;iojibHbiH cpe3 Tpo4>030HTa; 2 — nonepeHHbiH cpe3 Tpo<J>030HTa Ha ypoBHe ocHOBaHHa KOHcmaa h xcryTHKOBoro 
KapMaHa; 3 — ponTpHH h MHKpoHeMbi; 4 — MHKponopa; 5 — TpHXOixHCTa; AJ1 — ajibBeojibi. MaciuTa6: pwc. 1—3, 5 — 

0.5 MKM, pHC. 4 — 0.2 MKM. 

OcTajibHbie o6o3HaneHHa TaKHe ace, KaK Ha pwc. 1,2. 

Phc. 3. The ultrustructure of Dinomonas vorax. 




